Summary
Algeria copes with serious negative effects of Climate change, with water scarcity as the major hazard.
Due to this climate change, the country copes with a very serious water scarcity problem in regions that are responsible for the highest agriculture production in the country. Therefore, it becomes crucial to implement a more adapted agriculture with regard to the climate changes, and the use of more advanced technological solutions to limit the climate effect on productivity. Herewith, Algeria might benefit from the Dutch advanced knowledge on this matter.
During a visit of two experts from WUR, workshops were held to present and demonstrate that with the adoption of Climate Smart Agriculture, farmers might be able to limit and control the effects of climate change on agriculture, so securing more productivity with less resources. The focus of the workshops was on greenhouse technology and on the production of potatoes.
For the workshops on greenhouse technology, the Dutch approach to greenhouse design was presented. This design tries to realize a greenhouse production system in which environmental and economic sustainability are optimized. Resource use efficiency in greenhouse production systems is substantially higher than in open fields.
Introduction
At the moment, Algeria is going through very obvious climate changes, with colder winters and hotter summers. Due to this climate change, the country copes with a very serious water scarcity problem in regions that are responsible for the highest agriculture production in the country. This will affect the future productivity of the entire agricultural sector. Therefore, it becomes crucial to implement a more adapted agriculture with regard to the climate changes, and the use of more advanced technological solutions to limit the climate effect on productivity. This new techniques may enable farmers to limit and control the effects of climate change on agriculture, so securing more productivity with less resources. Herewith, Algeria might benefit from the Dutch advanced knowledge on this matter.
From October 10 th till 13 th , 2017, the SIMA fair (SIMA SIPSA) took place in Algiers. Generally, a lot of farmers from the Maghreb visit the fair, presenting an excellent momentum to demonstrate and discuss Climate Smart Agriculture techniques in a Maghreb context in order to: -Inform the Algerian and Maghreb audience on the impact of climate change on the production in the agriculture sector, -Prove to smallholders that an adoption of a climate smart solution will mitigate the effect of Climate Change, and -Create awareness on the need of the adoption of climate smart solutions in order to limit the climate impacts on agriculture production. Therefore, a visit was organized for two experts from WUR in company with the Agricultural Counsellor for the Magreb (Nico Visser) and employees from the Netherlands Embassy in Algiers (Tahar Maza and Khaled Benchaalal).
Visit and workshops
In Algeria, the production of potatoes is one of the most important commodities, with a total area of 156.176 ha and a yearly production of almost 5 Mt. Currently, potato production is still unsustainable and much can be gained in terms of water use efficiency, fertilizer and pesticides applications, CO2 footprint, field layout, the choice of appropriate varieties, the quality of the starting material and prevention of post-harvest losses. This year, a demonstration project started on Sustainable Water use in potato, which is a combined activity of Algerian and Netherlands public, private and research parties, with the aim to test and illustrate the innovative technique of underground fertigation (i.e. a combination of drip irrigation and fertilization) and how it can contribute to more sustainable water use practices. Crop production in greenhouses, having good perspectives in terms of Climate Smart Agriculture, is coming up in Algeria, but still in a preliminary phase of development.
During this visit, the focus was on potato production and greenhouses and contained two elements: 1a) Two days workshops during the SIMA-SIPSA fair:
− Presentation and demonstration of another way to irrigate potatoes in the Algerian desert in order to sustain potato production and optimize the productivity of natural resources; − Presentation of and discuss an environmentally and economically sustainable method to realize a greenhouse project that meets the requirements of the crop, the climate, fits within an economic commercial model and gives growers the tools to cultivate desired greenhouse crops regardless under Algerian climate conditions. Concrete aims of the visit were: − Proving to the Algerian and Maghreb audience that with the adoption of a climate smart solution, they will be able to, at least, limit and control the effects of climate change on agriculture, so secure more productivity with less resources. −
The small farmers will be informed about the climate impact on the production in the agriculture sector (potatoes and greenhouse) and start to realize the need to start taking measures towards adopting climate smart solutions in order to limit the climate impacts on agriculture production.
The programme of the visit is presented in Annex 1. Presentations at the SIMA fair
The Dutch approach to greenhouses, Anne Elings
The Dutch approach to greenhouse design tries to realize a greenhouse production system in which environmental and economic sustainability are optimized. Environmental sustainability can be quantified in terms of the total use and efficiency of the use of water, energy, nutrients, crop protection agents and other inputs. Resource use efficiency in greenhouse production systems is substantially higher than in open fields. Economic sustainability can be quantified in terms of production, investment costs, running costs and pay-back period. Modules that together constitute a greenhouse construction and installation are combined to achieve this (Elings et al., 2015) . Van Os et al. (2012) conducted such an analysis for Algerian conditions, in particular those around Algiers and Biskra.
Starting point of the design process is the crop that requires optimal conditions of temperature, CO2, light quantity and quality, water and nutrients and must be well-protected against pests and diseases.
Optimal conditions vary over crops and, to a lesser extent, also varieties. Management is very important and requires much knowledge on the crop and the greenhouse -this is why knowledge transfer is such an important issue in the establishment of a greenhouse sector.
Design of the greenhouse for Algerian conditions focuses on temperature control and irrigation.
Temperature can be controlled through ventilation, use of covering material, shading, heating during cold nights and active cooling. For irrigation, a strategic choice has to be made between drip irrigation if the crop is grown in the soil and soilless cultivation. The entire presentation is given in Annex 2.
Climate Smart Agriculture, Greet Blom
Global climate change is both resulting from agricultural activities (due to its emission of greenhouse gasses) as affecting agriculture by its negative impact on crop production. For Algeria, main hazards of climate change are an increase of water scarcity, heat waves and the incidence of extremes (i.e. sand storms). Climate Smart Agriculture is an appropriate way to tackle Climate Change, aiming at securing food production, adaptation in agriculture and mitigation of greenhouse gasses. For Algeria, water conservation strategies are most needed, which may comply: smart irrigation strategies by sophisticated scheduling, introduction of innovative equipment and precision techniques and by breeding for drought tolerant and water efficient cultivars.
Recently, a new project has started on sustainable water use for potato production in El Oued, the largest potato production area of the country in which potato growing practices are rather unsustainable. In this project, a real-live situation on a 5 hectares demonstration farm will be set up, aiming at: Introduction of mechanization at planting and harvest; saving water extraction and irrigation by monitoring and control; lowering the CO2 footprint; optimization of the supply of fertilizer and pesticides; introduction of better varieties and development of a national roll-out plan for scaling up. Farmers and other stakeholders will be involved from the beginning by regular farm visits and workshops. Results from similar projects in other countries of the arid zone give rise to expect beneficial results from this demo project as well due to substantial water savings, decreased costs and increased production levels. To convince farmers to adopt the innovative farm management strategies, data on different characteristics of the potato crop growth (water use, fertilization needs, harvest, etc.) will be collected and discussed with the participants of the visits and workshops.
In the project, Wageningen University & Research will cooperate with the Universities of El Oued, Biskra and Ouargla. Therefore, a Memorandum of Understanding between the universities has come into effect, which will enable the strengthening of the working relation within the project and the exchange of scientific knowledge between Algeria and the Netherlands.
The entire presentation is given in Annex 2. . The greenhouses (that is, only the construction, the plastic cover is renewed) are transferred to a new location every three years to deal with soil-borne diseases. Each farmer possesses one or a few greenhouses, but assist other farmers in their activities. Although the level of technology and yields are very low, it appears that the system is economically profitable because of the low investments and operational costs.
However, water use efficiency is low, which is a major concern for the region of Biskra where annual precipitation is estimated at < 250 mm (van Os et al., 2012) and where sub-surface water is pumped for free. Also, because of the high summer temperatures and poor ventilation of the tunnel greenhouses, crop cultivation in that period is not possible. Thirdly, land use is inefficient because of the periodic transfer of the greenhouse construction to avoid problems with soil-borne diseases (it is unknown after which period land can be re-used again).
The few Canarian greenhouses were not visited. 
Université Mohamed Khider (El Biskra)
In the morning of Sunday November 16 th 2017, presentations were given at the Université Mohamed Khider at El Biskra (see Annex 2). These presentations were very well attended, with ca 120 academics, students and farmers. A fair number of farmers and farm leaders participated in the discussion and gave brief overviews of their production system and problems they were dealing with.
In Biskra no arable farming is done. So potato production systems are no major issues here.
Responding to the presentation on Climate Smart Agriculture following comments were made: -The concept should have a well sound economic business model.
−
Why is the project on sustainable potato farming situated in El Oued?
− What are the main problems? This comment was replied by an explanation on the current unsustainable farm management systems and the need for a development towards a more sustainable approach as water availability is expected to become limited in the near future.
With regards to greenhouse production systems the major issues were: -How can production be increased? -What are technological options? -Can a demo centre be established? -Can key data be collected (for which already farmers volunteered).
Figure 3.4 An audience of ca 120 academics, students and farmers during the presentations at El
Biskra University.
In the afternoon, strategic collaboration between the Universities of El Biskra, El Oued and Ouargla.
These three universities have a recently signed Memorandum of Understanding with the Plant
Research Group of Wageningen University and Research. Within this MoU, collaboration on potatoes has been commenced, and collaboration on protected horticulture can be established.
The following was agreed upon: -For Wageningen UR, Dr. Greet Blom will be contact person.
For the Algerian Universities, Prof. Dr. Mahmoud Debabech will be contact person.
The MoU is focussing on potato production, but attention to and knowledge exchange on other crops will be added in our cooperation in the long run. The attention for horticulture during this mission is already a first effort in broadening of the cooperation programme.
Operationalisation of the MoU: A clear division of labour between universities (with concrete protocol) and communication plan will be made (coordination: Khaled Benchaalal) -Dr. Anne Elings will write a discussion paper on greenhouses (a wide range of priorities were identified).
Joint development of research proposals will be pursued. EU-tenders may also be interesting in this context.
Summaries of the presentations will be send via Tahar Maza.
-A discussion on amounts of water availability in Aquifers will be setup by e-mail with Soadi Hossina.
El Oued
At Monday October 16 th , Tahar, Khaled and Greet visited the university of El Oued. Approximately 90 participants (of which > 80% were female!) attended the meeting. Presentations were given by Greet (see annex 2) and Dr. Abdelmalek Zaater on the demonstration project and its objectives. It was emphasized that Algeria is the largest potato producer in the Magreb, the second in ranking in Africa and the fifteenth worldwide. The farming systems suffer from erosion, soil acidity, soil pollution and increased water scarcity. Therefore, water and energy use -currently still highly inefficient -should become more sustainable. A regulation of prices by governmental intervention is needed (and expected). The university of El Oued works on an equilibrium model for sustainable crop production and towards a 'more crop per drop' approach. During the discussion it was stated that:
-within the cooperation between WUR and the Algerian universities an integrated approach is important. -the water which is pumped up for irrigation of the potatoes has an EC (electrical conductivity) of 3.8 mS/cm. A filter on the new equipment is needed.
Further, it was discussed how we make our cooperation between the universities work. Following appointments were made: -Greet writes the protocols for the measurements on crop growth and crop water use in the field and send it to the contact persons (done already), -Based on the protocols, the staff from the university will start with the measurements in a control field to become to build their skills, -In the next season the scientists will train the students how to do the measurements, -Regular communication (NL -El Oued) on the status of the art, progress, results, bottlenecks, etc. will be set up by weekly Skype meetings, starting at November 8 th , -
The universities will list all participants in the project (professors, teachers, students) and the complementary specialties for each university involved in this partnership.
In the afternoon, the plot, intended to be used for the demonstration, was visited. The farmer mentioned that a drain with a depth of 35-40 m is being constructed. Next to the drip system, which will be introduce by Holland Machinery, a pivot system for the first wetting of the field is available, Electricity is available at the entrance of the field. 2) New and deepened contacts between The Netherlands and Algerian stakeholders.
3) Concrete appointments for the Sustainable Water Use project in El Oued.
Opportunities 1) Joint development of a greenhouse demonstration centre to serve the needs of the Algerian growers.
2) Joint research and education, in which both the private and public sector participate.
3) Collaboration with private enterprises such as Agro Tahraoui. 
